Abstract-Mathematics learning and teaching is an area of interest to the teaching community in first year higher education and enabling programs due to the large gap of expected mathematics knowledge and the actual mathematics abilities of students in these programs with the goal of find solutions to bridge the gap of knowledge so that students can meet the expected knowledge required in a degree program of their choice. One of the factors of interest in the research community is the impact of gender on mathematics learning. This study investigates if there is a gender difference in terms of enabling students' mathematics achievement and affective factors related to mathematics, particularly, their self-efficacy, active learning strategies, perceived usefulness of mathematics, perception on learning environment that have an impact to their mathematics learning, achievement-oriented goals, enjoyment of mathematics, and mathematics anxiety based on a sample of 507 students undertaking an enabling program at a university in South Australia. Results indicated that male and female students' achievement in mathematics are statistically and significantly similar but male students scored higher in self-efficacy and enjoyment of learning mathematics while female students scored higher in mathematics anxiety. A discussion of the results and its implications are also presented.
I. INTRODUCTION
The affective domain plays an integral role in influencing the success of mathematics learning besides individual cognitive ability. Studies have shown that individual success in learning mathematics correlates with various affective factors such as self-efficacy, enjoyment of mathematics, perceived usefulness of mathematics, anxiety, proactive learning strategies, learning environment and motivation [1] - [4] .
In Australia, the decline in the number of Australian students taking mathematics subjects in their final years of secondary school is concerning. The proportion of final year secondary school students with elementary level mathematics skills has increased by 30%, while alarmingly those with intermediate level decreased by 22% and advanced level decreased by 27% from 1995 to 2007 [5] . This has been attributed to students' mathematics learning experience during their lower secondary school years, previous mathematics achievements, self-belief of their mathematics ability, interest and liking for higher level mathematics Manuscript received August 17, 2018 ; revised December 4, 2018. P. F. Ng is with University of South Australia, Adelaide South Australia 5001, Australia (e-mail: Jasmine.Ng@unisa.edu.au).
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[subjects, and perceived usefulness of higher level mathematics [6] . As a result, many students are underprepared mathematically when entering university. In response, some of the universities in Australia provide mathematics pathways to support these students in their transition from school to university [7] . Similar scenario is seen in the United States education, a large proportion of college students are underprepared and the number of students with low mathematics skills and requiring remedial mathematics have risen considerably [8] , [9] .
The aim of this study is to examine the differences in mathematics achievement and contributing affective factors for male and female students in an enabling program at University of South Australia (UniSA), Australia. Tertiary enabling programs in Australia are widening participation programs that provide disadvantaged groups from low socio-economic status the opportunities to access tertiary education through an alternative pathway [10] . While many studies show that attitude toward mathematics affects achievement, studies on students taking mathematics in enabling programs in Australia is limited.
The study will focus on affective factors such as self-efficacy, active learning strategies, perceived usefulness of mathematics, learning environment, achievement-oriented goals, enjoyment and mathematics anxiety. The assumption of gender difference on affective factors is based on student mathematics results taken from one cohort of students from previous semester (n=171) where female students (M= 54.53, SD= 27.37) performed better than male students (M=51.89, SD= 26.13).
II. AFFECTIVE FACTORS
This study is formed based on affective factors found significant in previous research such as self-efficacy [11] , [12] , active learning strategies [13] , perceived usefulness of mathematics [13] , [14] , learning environment [13] , achievement-oriented goals [13] ; [15] - [17] , enjoyment [11] , [18] , and mathematics anxiety [18] .
Self-efficacy refers to an individual's perceived ability to undertake mathematics learning activities. Reference [13] shows that individuals with high self-efficacy believe they are capable to learn irrespective of the difficulty level. The findings indicated that self-efficacy positively correlates with student achievements.
Active learning strategies refers to students' active use of variety of strategies to engage in successful mathematics learning. It refers to students' initiative to actively use different strategies to build new knowledge on what they learned previously, resulting in better test results [13] .
Perceived usefulness of mathematics refers to student's perception on the usefulness and relevance of learning mathematics. Clanton found that project-based learning approach has significant positive change in students' enjoyment and perceived usefulness of mathematics [19] .
Learning environment is students' perception of the external factors that may have an impact on their mathematics learning. Wang, Yin, Lu, and Zhang found that classroom environments that promote conducive classroom setting have significant and positive effects on students' affective aspects perceive value of learning mathematics [20] .
Achievement oriented goals is students' perception of achievement and progress in learning. The motivation to learn is influenced by how students perceive achievement, often related to successful and satisfying experiences in learning and the need to improve their competence [21] . This motivation often requires students to be very goal or achievement oriented.
Enjoyment refers to students' enjoyment of the mathematics content and learning experience. Reference [22] shows that previous mathematics achievement correlates positively with enjoyment in mathematics classes. In short, students who enjoy learning mathematics tend to achieve better results than those who do not.
Mathematics anxiety is an individual's feelings of uneasiness and nervousness related to mathematics. Reference [23] defines mathematics anxiety as "a state of discomfort associated with performing mathematical tasks". In general, high levels of mathematics anxiety is negatively associated with the learning of mathematics.
III. METHODOLOGY
The participants comprise of 507 students with an almost equal number of male (n=257) and female (n= 250) students studying enabling programs in one of the universities in South Australia. The age range of the participants is from 18 to 70 (M= 21.83, SD=6.22). Eighteen percent (18%) of the participants indicated that their mathematics level is Year 10 and below while 31% of the participants indicated that they took mathematics up to Year 11. The result suggests that nearly half of the participants did not take Year 12 (highest level of secondary school) mathematics. The result is in line with Brown's report which shows that the proportion of Year 12 students whose mathematics is at advance level has dropped significantly [5] .
A quantitative study using a survey approach was undertaken. A comprehensive literature review led to the development of a 5-point Likert scale instrument measuring seven identified affective factors. The items in the questionnaire were adopted and adapted from Students' Motivation Toward Science Learning scale [13] , shortened version of Attitudes Toward Mathematics Inventory [14] and revised version of Fennema-Sherman Mathematics Anxiety Scale [18] to suit the students undertaking mathematics courses in the enabling program. We established seven factors in the questionnaire: self-efficacy (SE), active learning strategies (ALS), perceived usefulness of mathematics (PUM), learning environment (LE), achievement-oriented goals (AOG), enjoyment of mathematics (ENJ) and mathematics anxiety (MA). Two academics in mathematics reviewed the items to determine face validity of the instrument. Items were refined following the outcome of the review and 51 items were included in the instrument for pilot testing. A pilot test (n=31) was conducted. Feedback was encouraged on items that the participants found confusing or unclear. Results from the pilot test show that the reliability coefficients, Cronbach alpha ranged from 0.71 to 0.93, indicating the internal consistencies met the minimum threshold by Nunnally [24] . Thus, all the 51 items in the instrument were used for this study.
Ethics permission was obtained successfully from the university Ethics Committee. Data were collected from 974 students who undertook mathematics courses in an enabling program at UniSA coordinated by the researcher on a voluntary basis. Response rate was 53% whereby 517 students consented and provided responses. 2% of the responses which had substantial missing data were taken out prior to data analyses. Participants' grades were analysed to measure their mathematics achievement. IBM Statistical Package for the Social Sciences (SPSS) v23 was used to analyse the results.
IV. RESULTS AND DISCUSSIONS
The internal consistency of each factor was estimated with Cronbach alpha results are ranging from 0.73 to 0.921, meeting the threshold of greater than 0.7 recommended by Nunnally, meeting reliability criteria [24] . Therefore, the questionnaire used was reliable.
When comparing students' achievement, results show that while the mean score for male students is higher than female students, the difference is not statistically significant; male students score (M= 56.44, SD= 27.21) and female students [M= 53.78, SD= 27.63; t(464) =1.05, p=0.30] . This result contradicts the findings from Hughes-Isley where the researcher found statistical significant difference in achievement between male and female students taking remedial mathematics [25] . However, the result of this study is consistent with the recent meta-analyses study which shows no significant difference in achievement between female and male students across different grade levels in schools [26] . This could be due to the changes in stereotyping gender to specific domain of study in recent years.
An independent samples t-test was performed to compare the mean consistency scores of male and female students for each factor. Table I showed that there were statistically significant differences between male and female students for SE (p<0.001), ENJ (p<0.05) and MA (p<0.001) factors but no difference for ALS, PUM, LE and AOG factors.
The results of this study indicated that there was a significant difference in self-efficacy (SE) scores where male students scored higher (M=3.47, SD=0.69) than female students [(M=3.11, SD0.77 
); t(485)=-5.48, p<0.001)].
The calculated effect size is 0.5 which is moderate [27] . The result suggests that male students believe in their ability to work on mathematics task more than female students. This result supports the findings from a study which showed that while female students scored higher in self-efficacy related to language and arts than male students, male students tend to exhibit higher self-efficacy than their counterpart in mathematics [28] . Female students' lower self-efficacy has become an obstacle for them to advance in the mathematics related discipline [28] , [29] . The result of this study suggests that more encouragement related activities in class may help female students to thrive better in learning mathematics. We found male students scored significantly higher in enjoyment (ENJ) factor (M= 3.44, SD= 0.77) than female students [(M= 3.29, SD= 0.85); t(497)=-2.10, p<0.05] However, the effect size is relatively small (d=0.2) [27] . The result suggests that male students tend to enjoy mathematics more than female students, which is in line with the findings from Lee and Yuan who found that female students enjoyed mathematics less [30] . The result of this study contradicts with the findings from a study which suggests that higher enjoyment predicted achievement [4] . It suggests that male students generally do better in mathematics as they enjoy it more. However, that is not the case in this study. Even though male students enjoy mathematics more than female students, there is no significant difference in their mathematics achievement when compared to female students.
Our study found that female students have significant higher mathematics anxiety score (M= 3.09, SD = 0.88) than male students [(M=2.71, SD=0.76) ; t(491)=5. 17, p<0.001) ]. The effect size is 0.5, which is moderate [27] . The result suggests that female students experience more anxiety when performing mathematics related tasks. The result is consistent with the study conducted by Hughes-Isley who found that female students scored higher on anxiety [25] . This could be due to female students exhibiting less enjoyment of mathematics than male students. Reference [31] concurs that anxiety experienced by female students could be caused by less enjoyment in mathematics. However, it is interesting to note that although female students exhibited higher mathematics anxiety than male students in this study, their achievement in mathematics were comparable. This result is in line with the findings of another study which shows that there is no statistical significant difference in mathematics performance even though female students scored higher on the mathematics anxiety scale [23] . The result of this study suggests that innovative approaches in teaching and learning to enhance positive and enjoyable learning experience is likely to reduce mathematics anxiety among students, particularly female students.
V. CONCLUSION
While gender's effect on student mathematics achievement was not significant, male and female enabling students have significantly different responses to affective factors such as mathematics anxiety, enjoyment of mathematics, and self-efficacy. There were no significant differences between male and female students in active learning strategies, learning environment, achievement-oriented goals and perceived usefulness of mathematics factors. Several implications can be drawn from this study. It is crucial to make changes in instructional practice to provide conducive classroom environment to promote positive attitude in mathematics, particularly increasing enjoyment and reducing mathematics anxiety among students. In addition, since our study found that there is no statistical significant difference in mathematics achievement between male and female students, female students could possibly achieve higher than male students if they develop positive attitude which evidently influence mathematics achievement. Hence, scaffolding in understanding mathematical concepts and acquiring procedural knowledge will be beneficial to female students to reduce their anxiety in mathematics classroom and enhance their self-efficacy to optimise their potential to improve mathematics achievement.
The limitation in this study is that it was restricted to students who were studying in a tertiary enabling program. A longitudinal study will be useful for future research to examine if these affective factors change over the entire period they are at the university. It will also be interesting to examine if there are significant differences between how enabling students and students who enter university through traditional pathways differ in terms of affective factors influencing mathematics learning.
